Studies on the etiology of trace metal-induced porphyria: effects of porphyrinogenic metals on coproporphyrinogen oxidase in rat liver and kidney.
Studies were conducted on the etiology of trace metal-induced porphyria in rats, with particular emphasis on the action of metals on hepatic and renal coproporphyrinogen oxidase. Prolonged exposure of rats to methyl mercury hydroxide or sodium arsenate at subtoxic dose levels in drinking water resulted in a progressive coproporphyrinuria, reaching highest rates of coproporphyrin excretion 5 weeks after initiation of exposure. The development of coproporphyrinuria was accompanied by substantial metal accumulation in the kidney and a significant decrease in renal, but not hepatic, coproporphyrinogen oxidase activity. During prolonged exposure to either metal, the rates of coproporphyrin excretion and metal accumulation by the kidney continued to increase for 2 to 3 weeks following maximal inhibition of renal coproporphyrinogen oxidase. Acute treatment studies and studies in vitro support the conclusion that the kidney is the principal source of excess urinary coproporphyrin during metal exposure. These observations demonstrate that metal-induced coproporphyrinuria is predominantly of renal etiology and that impairment of renal coproporphyrinogen oxidase is a principal cause of this effect.